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(57) Abstract: 

PURPOSE: To avoid the collision between a head and a 
disk by pulsively driving an actuator by a driving 
circuit, and detecting the counter electromotive force 
of a voice coil type driving mechanism at the time these 
pulses are OFF there by feeding back it to the driving 
circuit. 

CONSTITUTION: A driving circuit 11 generates a pulse 
voltage based on the signal from an oscillation circuit 
17 to drive an actuator 3. Consequently, at the time of 
an unloading, when the driving voltage is ON, the top 
end of the actuator 3 is rotated in the direction R1. 
Moreover, at the time of a loading, when the driving 
voltage is ON, the top end of the actuator 3 is rotated 
in the direction R2. Further when the driving voltage is 
OFF, the back electromotive voltage proportional to the 
rotational speed of the actuator 3 is subjected to 
sample-and-hold by a holder 12b and outputted. This 
output voltage is averaged by a speed voltage averaging 
circuit 13, then integrated by an integration circuit 
15, and inputted to a control circuit 14 as a positional 
voltage S2. The circuit 14 compares the voltage S2 with 



a reference positional voltage S3 to feed back the 
result to the driving circuit 1 1 . 
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7>n— KjDgj&<*#<&3«<h\ FX^-fy^i: 
a^-r X 2 ©»^tl«t < ts.2> Z t.tfft 

[0 0 19] $fcB19lCtt, H«tc:AE"b>U-*ffiffl 
UT«ttil/fc'J byy MfijcD'xy FXy-f y7©*¥^ 
ifcoiSg. ami) h^y hjaaet. :^7^7-f^ 

[0 0 2 0] SJtCSS*SC*SfflLfcaaS5*-fX^» 

3 c Ci^t^^iCiD, ~©«?£©»^t3<fcD^-y 
KX7-f ^ 7 jWKS&t^ Xi7 2 a 31 
0, £©«^fc7>D-F3§g#*£<&.5«<i;\ 'V* 
FXy-f y*7 2 aOfi??l:J:5S*^ 

[0 0 2 1] Z<D£otZ. A-yHX7-f^7tiaf^ 
X:7 2> 2 a i©«£fcJ; 'Ny 
FX^y^/WfcitLTLSofcO, fiS^-fXy^, 

^Xy2. 2aK«, #ax-*JWBaflWR£LTlB» 

[0022] m\z. vb?2 bWsmz^xit, mmm 

MOtoZ^y ?71)mm£nZ>Z.Hz£K). UF 

hmm$:±z<Tz»&m&&?). zom-s. mmz 

[0 0 2 3] *t?BJ«, &>±<D&\Z&&. U Fyy hBt 

st*TD-p, Tyn-Fm&^&m&mmamizm 
[0024] m. n-cs stt<Dm&<om&\z\z. m 

ftfeT5 IV, £©fcJ&, 'Vy FXy<y'#jIjg& 

«j6»5»#tti-rn-l«OPM6Rft. 'Ny FXy-f ^jWt* 
x?©f- yV— >^£ilig{£B'vR ; S>7>n— F© 

[0 0 2 5] Litidbt, *^BJ«, N-CSSMO 
giffl^CIl f?tt^tcSHT5'J h5y hlfc&tfn 

CSS^WSBW^tCJi, ^\y F**-rVX£# 
««LTl^^ffi7)^x^7>yA^lHlte^^^>t, "\y 

HX7-f y«s±Ltt oir-f x y fr*> o&mxitm 
mtzmr^m^m^-tzit^o &tz. 7>n-b-r&£ 
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$89! an -f • 7>u- vmz\mm\s.is.< . 

itLT5^ Xy 7^<=>©fi|*8£SSfr.r. 

^\y FX^'fy'*m%jiji^-r^»'&, gp-fe'J hyy h 

[0 0 2 6] 

[§Sj8£#?ftT5fce6©¥©] ±IBBWtt, #fgWc:<J; 
tlfcE* A7 FX7-f mt57-A^7^f al-^ 

a- Kf *s«K*t>T, m^7^^-=LX.-^^mmm 

S&JC7^-FA*y:7£n-5£<>:lcJ;D. ^coffiftleigS 

[0027] JiiBawt4« *%Hj(c«tn«. me 

3««#fEg^Xy^ 'Ny KX7-<^^f-fX^ 
©*®K&oT&»^lC1*X^>->3 >*7>L-T^«F 
-T-57-A.h, u©7-i»t5#-fXa-fMI 
»*8#l<h, iiWE^y FXy^y'fcffiiHyVXy^x-y- 

^?gf©D-h--7>D-HgiTJ5oT, flfl£# 

-&mmz&-3^xm&nmm&mm?z>3i&ii&'£/u 

T'&Q. ^y FXy<y*£D-Fi;fcra7>n— FT5 

D-h* • 7>a-FSgffifr<fcO. ii^$n^„ 
[0 0 2 8] mFfEjIMxUT**, X^^l;«^n 

[0 0 2 9] WiBiH!xiJ7*t, T^^X^iiClgtt^n 
T3>i5'i7 FXiS'-FXFy^^tbTfcct^o 
[0 0 3 0] !ifiL<(l 89827— A»a*»67— A© 

tiz&^Tmmnffimzfflmirz^m&mz.* *\y f 

Xy^y'^n-FSfet47>P-FT^B^©7-Ajl^ 

[0031] ^fc, »^b<«, tfJteiEiss^Tjvvux 
mmm®x& <o . grgHw-si^aA** >^ u > ^n-aiEigs 

[0 0 3 2] JffSKtt. «WB/VUXK»IhHS*«. 

[0 0 3 3] S(HaiHl8S*^7^ny*ffii!»l5l5ST 

[0 0 3 4] Sfc, »JL<H HfltB^'fXn'f^ffi 



# 

f<R/2L 

[0 0 3 5] »JKH *NEa--F3;fctt7>P-F 

(5]{Ci5^T, 140mm/ s £i@*.&^J; 5 IC. nffaBT— 
[0 0 3 6] Sfc, ff^KH Hft?Eo-K^fc«7'> 

te^fttCii^T, 20mm/ s €rj6B;U£^J:-5 fc. tftfBT 

[0037] set, miBT-Aas^^m^© 

[0 0 3 8] MfBft@gffi¥©te. MfB7-A3i*«ii 

[0 0 3 9] iftKd Uh7*hB#. HfllB^X^ 
SIII(6BI^S^-*©ijSjB«aK:J:»J, 7>P— KT 

[0 0 4 0] jif3;L<«, Uh^HS, COD-K- 
7>P- KS«K#fi|-r*a>x>-y-Xtt***Mig« 

[0 0 4 1] g=fc, flWB'Sy F*9-r^*«. MIB^X 

rl<r<r2 CfcrtfU rl, r2H rl<r2T 
0 1<r<6>2 (fcfcU 6 1, 6 2 it, 6 Kd 2X 

[0 0 4 2] ±8BB«tt. *^BJ(C^oT«. ^ 

•y FX^<^$r*-r^T-A*l!WiT^T^^^x-^ 
»C<=k0K«jLT[H]eSJ1fffisB®^7.^{CD-K • 7> 
a- K-r^gKOMfBT^^iX-^Jct^^ti^KSi 
#JP|5|Kre*oT. mlfBT^^iX-^^KiftlHlSSlCi 

a(B»«WI©iS»ie«BE*tftlB*nT, £©SE®jIh1?SK:7 
^-KA*-yd7$n^dttCJ;0, C105B[iftlsI8S^ 7^ 

So 

[0 0 4 3] SAc. ±BB»tt. ^WC&oTfct, til 

jrf&T-At, £<D7-A£^«rf-5tf'fXP'f;i^ 
miSS^y FX7<y£jffli27VX*©ftfiiJ 
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*BBMHWl§|g&T*oT» fl«E#'fX3-f;wgBi!i««| 

Aji^^ffm-r^^at, ^co7-aj$sic*^^tik 

^SrP- FSfctt7 >P— h*T«>Bt«7-AjiSf-So* 
^Tffl^-^ffll-rsfilrictLfe, 7 >P>5^ hT.^ 

- hx h y ^s:©p- f ■ 7>p- Fmmnmmfflw 

[0 0 4 4] ±EaWtt. *«98K»oTtt. 0 

^<Dg®t-»^T^iPJ<iEK1*X^>->3 >^l/T$ 
J#-f57-A£:. d©7-A€riSl!i-r-&#-1'XP-f;Hg 

mmmmt. Mta^-y Fx5K^£mjfB5^x^©^- 

M^X^ggCDP>^^ FX^-FXhyT^jSWP 

-f • 7>p- vmwomtt^ )vmmmwm\z 

B»ttM»*B«rr<5lll!8¥»£. fJffB#-fXP-r;Hc* 

d^7-A^«*sw-rs#at, ^©7-Aisst;a 

FX^-f ^SrP- F£7cte7>P- h*f^^©7-Aa 

[0 0 4 5] *f*L<tt. HfIIB7-A3$S^e>7-A© 
X^-ry^P-HSfc«7>P-HT2.B#07-A^ 

tfiiii »c*^u»Tffl;i/-^«tai-r«*i« t life J; 
[0046] ffibot Maeassmaw-w^&tt. * 

L. u0D">7U >^t©X-f 7f ^MOS FET 
[0 0 4 7] Sfc, ffiBBX-f -y^**, 7tP^7f 

[0 0 4 8] liwEissfis^M-aj^att. 
^o*7A^iS»ie**M-a*Tomk:, ^-rxp-f;u© 

[0049] sfe. fjfBis»e«*thi«¥©tt, mm/vi> 
[0050] BtifBjS6jg«*»SI¥©:tt. 



# 

[0051] j?$u<«. mm7-&&mm<nm&-?m 
[0052] fftuii mmT—A&mm<Dm 

m^*n2>Z\i:\z£'0. n-K-7>n-K®I©H7 
[0 0 5 3] £fc, itftfBx-f Xi/5:Kibt" -5>Xtf>H;U 
[0 0 5 4] 

>ti-Fm\Z£HlZ>'\y K<h^X^O»^Sr®^jjg 
[0 0 5 5] 

[0 0 5 6] Bill *58WKJ:*n— K • 7>P-K 
[0 0 5 7] HlCfi^T. i^f-fX^8Sl0H 

[0 0 5 8] ^(7D7i7^iX-^3«, IH^Dcfc 5 

©7-A 5 ©ft^fCttLT+TX'O^a > 6 Sr^LTX 
ftZtltCW K77-f^7t, ^(D7-A5^[Hte«l4 

[0 0 5 9] S&K. ±eaA5 s 'r WgSKl -to 
Ti^aX— * 3 <7D-9-X^>->3 > 6 ©5feSSa*&ffitfS 
*A7*D76at, timm.? 4 7,9 2 ©*1-^gBttifi 

• 7>P-K§£®^8tJ&£nT<^o 
[0 0 6 0] W±CD^fife«, m 1 6 K^L£:t£3fE©y-f 
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^^gll 0JC^^T«, JbfET^iX— ^ 3«. 

■*©jih , *:3-oi>8j&*. 79^^-^mnm^i it 

[0061] ^©•y->y;u*-;uK[n?si 2«. #-fx 
p -f )v 8 ©ase** w-wwr?* o . msm&y-imcm 

Kl 3^^$ntv^. 'tl(-J;0, •9->7 p ;u*— )V 
KIhISSI 2©ffi;Wi^{£, ^K«JE¥^b@K 1 3ICJ; 
9. 3Sg«ffiSl<hLT, ttJglCfaJfP 

[USSl 4\Z\jT£nZ>&0\ZtS.-o~Z^2>* $e»ic»^b 

it>^u*— kess i 2<£>m?j{f^tt, 

ffi¥^b0SSl 3£MT«#Ie]S§1 5 lC*>-^*_£n-2>«fc 

filtES2iLT. SflWill&l 4fcA2jan<E>. £© 
ftUfl*@Bft 1 4{C«. #R8Mt~ 1 6^?.0*^firS 

[0 0 6 2] ±|Effi»lHlBS 1 1 Ktt. j&KBB&l 7 am 

Hz©«^A*$n-5J:-5fC^oTV^„ Sfc, £© 

wm®f& 1 1 icuiMMaHi 1 4 n-c*o, ±ae 
£©ffi»|g|?gi ltt, ff$L<ll 

-1 1 aSrWL-CfcD, «jarr*«t5K, n-F*>L< 

[0 0 6 3] xsb&i 7*»s©«^tt, -y-^;^- 
*h'@Bi2»:t»A*sn, *>^*-JH«eD^-fs 

9, z\<Diztbm% ; T4 7.9mm.\ on. ^^x^mmm 

1 9 ©Ig«j[eIS§ 1 8 £ft*.Tfr>«. 
[0 0 6 4] ffi»HI8Sl ltt. 7j6»6«^K 
*0*tiT, iliSSclkHz, fiiHO. 5V©A;UX«ffi 

s. cniccto. 7>p-hw cjh^ns) , en 

R 1 ©^iRHdHHETS. SfcP— KWrlC, 

>©i#«. Ti7^a.X-^3tt, ^©M5R2ffl* 

[0 0 6 5] Sfco— HRr, 7>P-Ki$ (U 1-5^ h 
. m9m.E.tf*7<DLgte, T^T-olX— ^3«. 
±B2R 1 SfcttR 2 ©^F|SlJC|Rj^oT«tt-C»*|*tt 
5. z\(Dm, tf->7'^-;L'h*[Hl!Sl 2©1t>75-l 
2a*i*>t&0, 7i7^3-X-^ 3©[Hie5iSlClt^J 

[0 0 6 6] d©+h>^U*:-;UKlHlSgl 2*^©ffi^j 
«EEtt, afiaMffiV^bEIBS 13l:J:0 ¥^fk$nfe 
«. $e»IC«^lHli§l 5lCJ;oTSl^$nT«iJ^I|5l?§i 
4IC, teffi^JES 2 tbTA^SnSi^taoT^ 




S„ CcDfrJfflllHlSSl 4(4. «#l§l!8l 5^£>©A73«ffi 
S2€. #Bgffl^-^JU 1 6 tCioT^^nfc*^ 
itES3iitKL, *-©tt£«KIMlltt 1 UC7>f- 
KAyjrtS. ^tltCckO, fKKllEJ8&l 1(4, 
;UXCDxi— ^W— ^'fbSit-S^ti-ctO. PWM 
(Puis Width Modulation ) ©^8;£igfflLT, 7^^ 

[0 0 6 7] M. #*fc<£l;:«fcOiEflf(ctt««:«|&-r*> 
££**T*fc<fcofc»£. lgr-/XfgBl 0(4. 
bat^ x * 2 ©sgic «t o T#-f x a -f 8 tca^-r 

[0 0 6 8] BTFSSK, ■WtsKHbTI*L<ifi'<S. 
KlblHlttl 114, W^H^'Jy^tEIlVCMa 
>hD-7-T'*0. if&gclkHz, «ffi<fiO. 5 
V, fa-T-f- 5 0%©A°;UX*J£(C«fc9. 

3 Ctl{C e fcDT>P-h*B# CJh7 

, 7^;iX-:?3(4R l7jft(C[H|ij£L. Kfb 

[0 0 6 9] 0 2(4, 7*^:rX-*3©l&*fc#o 

T, llHl<DO-h\ ££(47>P-h* (Uhv^h) (C 
5T^>B#ra«*<)0. 7 5#T*>£o 02 (A) (4, 7^ 
^^H-?3<Dm$zft8l. 0 2 (B) IJT^iI-? 
3 ©#j§g£^LTI^£„ 

[0 0 7 0] 13 3(1 #>fX3-f;i/80«?lBE 

£tkLT*>9. ££T(4, 0 2 (B) KlTWrWa©^ 

B#(4, tf:IilE^t70 
P#(4, T^^-iX-^3CDA*«fcJt«l/*:iS»jB«£E** 
£;iT, #-fXD-1'Jl/8»'f>^^>XLI: 
£9. Il«ff!j»t7l:ft-3Tt> 13 0ms «£©H 
(4. iS!S«E3&»iE1«KttMT#»:«r»OT, 0 3tc^fi 
5IC •9->7 p v-l 2 aCDKjft^Ml KiWEE©*? 
KW©0M&J&*& 13 0m s&ftTfT&toftS.fc'SKlfco 

[0 0 7 1] ilT, •y->7 F ^— 1 2 a©fMM->©:* 
Xtl^Lit^i. ggSjJlfe& f (4, f<R/2L 
[0 0 7 2] CO«k5»CLTU->^;i/*— JPKEI!S1 2 

iCcfco«fflij^nfc^«ffi«> *-;uy-i 2 b£ig 

T. 04 (A) »C*fJ:3«:ai««EtUTai**n 
*. £©£>£. £&*JE¥iSflSlBH» 1 3fC«tO04 
(B) KST£3K¥*9fcSnfc»«WEtt. «#0SS 
1 5(cJ:-pT04 (C) lc*-r«fc5ttfi[««BEk:«** 
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[0 0 7 3] *K IT, fflHJU— ^jWdJffcSft*. 
T. ±EjMHtS¥3H£iaB 1 3(4, 09*.tf:=&©n- 

[0 0 7 4] 05(4, 3^ig«JE (tKM) t. 
-f y 7 «T-fXi' 2 ©S® Kl*t LTSifi7J[6]<D#» 

a&y-f> (ioo«e«) -wNBsnTVi*. 

6(4, £©i£jg«£E 0SIA) £, MHX7-f^7fl)i 

[0 0 7 5] HCD. 'Vy KX7-f^7©«&7VX*2 
©«®(C#LTSK?jft©^i!ji£ft(4, AAge«9 0* 

*«Sfc»oT8(Mrr #Jx.(4*l 4 0 mm 

/sBlBcteSiSfc, 7i7fai-^ 3 CEHBIMHfPAi 
fr&toft. CtlfC^D^y HX7-fy7©Sut7J(S]©^ 
!&Mft3^2 0 mm/ s fiTFK&S «fc 3 KlftttSftTV* 
S. 

[0 0 7 6] ^^Tffiffl$tlT^-5*A§B«9CDSS^x 

4*»6-^y KX7-f ?7 £.X<DmM&m4 OmmTS 

T5©T, ^-y K77-f 5^7 ®iSr-f 7 i7 2 fflgll: 

[0 0 7 7] fcfcjttf^y KX7'f^7©fflSSi7 ; i'X^ 
«iB(C»ofc8(ftj£§»« 1 4 0 mm/ s -C&3»£r, *t 

*r*«i«snft:is»e«ffi(4*5ivT»s. -©as* 

[0 0 7 8] £©&£, dn?>©ji«*£E, -ut«*ffi« 

ftijpiHiss 1 4 ic^-HA'y^sn, m&m?r—-j)\> 1 
6 ci&esnfciQ**!* t^fr-g>0fM©^P7 r-r ;u 

QllBllSl 44>67tn^KI«EibTai*Sn5. d 
©*-&, #Bgffl^-^;K4, e««£EtbT4-Afe^, 

[0079] ±?i7i-aifmmmm^ nisi^i 1 & 

tSutCiO. p— H • T>p— KNftc, ^7^7 
-f ^7Sra^x^X^2©*ffilC»oTl 4 Omm/s 
©3aSWTT^ffij$-&^.«totC, 7«r?aX-*3*I 
W4. d©^*, ^7K77^^7^iIf-fX^2 

<, Ii6t5!cil;vyH7v7'fy7©P-K-7>D- 




[0 0 8 0] n- FQIWOmT ZmZitZTzib. 

jfflL. «Atfo- Fco*l7 18>«Icd- Ki&IT©^-^ 
^^{CiM^^^tcLTfcJ:^,, 7>P-h*© 

^^r^-fv-l l aTtrSWU MZ-liTyn-FmT 
1 £HgtC7 > □- Kif&7© £^gBfc2l-5> J; 5 K L 

[0 0 8 1] ft. *f?$L<«. HflfB'N-y h'X7<^7 

^ itime^^x?2^mi5©^{t«, -r^cfe^, ^ 

Kr<r2 OfcfcU rl, r2(t rl<r2T* 
£5tl&) , 0 1<r<6>2 (fcfcU 8 1, 6 2 6> 
K0 2^5tSc) KiO^&ensftgfCP-K • 

t > d - k -r £ ct 5 £ nz, t.m £ u 

[0 0 8 2] TUt)-*>. ±.m<Z>mffl&'lT- ^TtiftMy 
T, t^f^i' 2 ©ifBftgCteK&lf Sgi LT1S 

fcti*^^tB®L^^ct5{cLT*5<o £©*-&> earn. 

^tcg«$n^FGV^^ r-©&ffitfcffiffif;:J;Ojfc& 
[0 0 8 3] rl, r2 0ili x^f X^ISiir-h 

©#jg&&g£Si^&^t-3::£#T£-5o cntci 

KC^t^T'^, <fcD3:±ftP-K • 7>P-b\ 

[0 0 8 4] E7H *^BJ©fg-©*JS^£^LT^ 
-g>„ ^©^-CDHJE^JJ-^i^T, EHOHJS0'J<*:(r|— © 

[0 0 8 5] d©£gl©ggftl|!iJW|5I&4 1 tt. #£L< 
SmWlTtt-* 1 9 ©^SjIhISS 1 8 t>|Sl-»«±»C^ 

^t-^s. £<=>{;:. •y->7 f ;i/*-;Ur : [Ej2Si 
2 ©x-f y^yymm*. Mi^mizitm^m 8 \z^r 

[0086] 0tc*5^T. ^jgiHissi 7f)^<Dmmn)v 

XS4H IgifrlelgSl l©ie^>/t7»l Idle 
A^3$la-5J;5IC^oT^-5). +)->7 P 7- 1 2 aF«g{' 
i©i&4^X<7fSWl, SW2 , SW3, 
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SW4*iitt^tlT^5. unbO&M-vfSWl, 
SW2, S W 3 , SW4I1 £?£L.<iiMOS FET 
T^$nT*30, ^^?g^«^TX-1'-yg 1 >^rr 
^n-5J:5<C^:-DTVi-5. ft. Cltl'bW&X-f y9~S W 

i, sw2, sw3, sw4ii mnoiT-ra^T.^ y 

[0 0 8 7] •y->7 p 5-l 2 aO&X^7fC9l^> 
fflT^WINDOWffl^H SW1 £SW3©3iffl3S 
T-Kg^nT^-S). SgWINDOWill^ll SW2 

isw4«©jffl)S7{:^$nTti.5o tf-fxp^ous 

©-^«K»llel8S 1 lcDffl^Tl 1 cfC^$nT*5 
^^{CSWlODST-^bT^y-l 2 a&tttt 

snxv^. £©#< xp-c;u8©— ssKtta^v-y- 
c iwamKR l^snx^s. #-rxp-f;u8© 

ft6««ffi«HHifS 1 l©ffi?jS71 1 btjl^ftTfc 

0. $e.lcSW3©^T-€r^-LT*;py-l 2 bt^gg 
StlT^S. £©#< XP-f;V8CDflfi)^JC«P>^>-y- 

c 2 strata r 2 jwsassftTiri*. 

[0 0 8 8] SW2«SWl©*Jl^-«^7£idtfS§£ 
felt*— ^XC-T^Clt^Tr^-So SW4fctSW2©* 

-So Sft&lHlSSl l©Kte*>/tf-:7j»? 1 1 d«u fSS 
0?gl 7^5)CDffii(|/i;i/XS4^L (LOW) ©<h#Ig 
XP^;U8{:€A, H (HIGH) ©££ 
K X Pf ;P 8 0)®m*¥?ik?% ct 5 fcffl««KPT?» 

[0 0 8 9] mzmwz-i s.>if^^-b^mmvx 

S4R, WINDOWWL (SfeWINDOWtti 
^j^*H) ©i^tC^-fXP-fMiift^^SO, S 
WliSW3^7T, SW2tSW4^>Ta55. 
Z\(D£%*— )VSf— 1 2 b©A77fiGNDU^Tr* 
^^T. ^J^.«*-)U^-1 2 b»C|Hlg§©^©T> 

[0 0 9 0] ffgRl/^UXS 4^H, WINDOWffiM 
L (SfiWINDOWtiiA^H) ©t#tC«. ffiftlHlgS 
1 10VCM±MW-^>t4oT. ^-fXP-f 
Jl/«»jfP^-X<t^:0. SWl*5t7, SW2*5t>. S 
W3^7, SW4*^>TJbO. *-;^-12bO 

3 0-7-f ^P^iSiofc^. WI NDOWiii^H (Sg 
W I NDOWttJ^^L) t^cD, SWl*St>, SW2 
tf*7, SW3?5^>, SW4!J«*7taD, SWlt 

s w 3 fcsaasnfcTiw x p-f ;p 8 ©sst * e,2gtE 
[0091] lai ofoHaewx-f ??->{fmi&<D&&9i 

5ibtl^. 08Tfi. ^^©/c^lC^-TXP-f 
JU8©W«IK«fcSiR 1, R2£p>x>-9-C 1, C2*5 
ftffiSnti^^, f£MM±lZ!&mt£m.intt$:m.iriR 

1, R2T^<Xl-^^fitn;^$i|fflr^C:ii:LT. 8 



v^mmt.m&v>mi lcDfecD^aLT^So 

[0 0 9 2] 01 1 fc^>:7>*-JUh*[ElSgl 2CDJ3UCD 
«E©t7EW«li^b 1 3 0 V-f ^ DmoR 
cintciO. #<*:3<;P8K$S®LT^-5«ffi£J:D 

[0093] am. ksj/^ux s 4 (Diummmm^ i 

1 ffl^>/t7«f 1 1 d <h-y->7 p 7- 1 2 a CD S 

wi £sw3©«wsamcS8H3nTv»a. sfcstew 

I NDOWffi**«SW2©«WS|IH?C»«t$nTl»*. 
KiftlHigSi l cDtts^SSf l l ci:oM!nmxa< 
;P 8 ©-SH«tt, SWl^lt*Jl/^-l 2 b£«i^ 
^tlTV^o SW2I1 SW1 tSW3®#*^- {SJ 

■So mmm&i ioRC*>/t7«fiiLow <d 

©tt-JCffittm^^^ Xa-f;i,8Jce^, H I GH 
(H) ®<h^tc«, /iWxa^SCDffi^^itTSJ; 

[0 0 9 4] &IC01 2 0D^-f 5>^v-N*#figL 

THi icdtw y^>?mmomfc&mw-rz>. mm^ 

;UXS4^*L. Sew I NDOWm^J^HCOt^lCtt. 
#-T7.rJ-f;i/8C0l!jmS^->T$.0, SWltSW3*5 

tf?-?**), sw2^>-ra&^ 0 

1 2 bCDA?J«GNDU^;i/T&3. -LJIT, tfiJAfcf* 
—)Vtr— 1 2 b{ClMISS(Z)l93aT>^ > ©-fe*D*feiE ; &fT3 
C t^Ti? -5. K»/WAjfl*H, I NDOWffl* 

*—Zf>£.ts.r3 TjIW 7. 3-f 8 tt»fp*7 £ & <9 S W 
ltSW3WX SW2*5t>t&ot*'fX3'fJ|/ 
8OMSff?*«tt«!$)nT*0, 1 2 bCDATj 

ttSHttSftTH*. »/mxS4A5HtftcTl 3 0 
•<?-f £n|J>£ofc». SfiWINDOWWmtft 
0. SWltX SW3t>. SW2^7iftD, S 

2 b^tB*j;*to-5. 
[0 0 9 5] Ell s\i&>-?)v-fc—)vvm&\ 2CD££> 

BOMfc. #-fX3-f;U8con-Sg^ift-r^J:5tcLT 

s «fc o ip- < t * & „ 

[0 0 9 6] EPIE.. BB»/tJl/X S 4 QtUfttfBIMsIR 1 

1 OJSfe^-^^-^S^ 1 1 d <h-y->7 p 5- 1 2 a CD S 

tifrsw i onmis? jc, sew i NDowffi*jA*sw 

2 ©MBiB^jcaBttsnT^a. m»m» 1 1 cDm^is 
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flic fct3&AWc#-f X n -OU 8 <0— JSMWtt. S W 
1 ZltLT-frJ^y— 1 2 b.i:t&^£toT<^-5<> #-fXD 

-r ;u8cD«tt«fe^^n, *-M-i2btg^n 

SW2H SW1 tSW3CD§*:;i/y-fflil^ 

SllHlKl lCDSe^>/^7Sf BLOW (L) CDt^ 
K«IMt**alW;*:3-OP8K:e*., HIGH (H) CD 
fc*fctt, #'fxn-i';P8cDtB*?r^ih-r?>J;^^$iJffli 

[0 0 9 7] #K01 4CD>-f5>^^-h^#B§L 

T01 icdx-t v^>?\M&<DW)ft&mw?2>. mmn 

*XS4^L, W I NDOWffiTJ^L (SfeWINDO 

wtu^H) cDt^fr«, 7$^xzT()i8<Dmmtt> 

TfeO, SWli:SW3*st7T*0. SW2W>t 
^CDt^» tfUk?'— 1 2 bCDATJfiGNDU^UI- 
T*-S>. ££T, Jl^— 1 2 b(C|sJS®CD&]g: 

T>^CD-tfD^SIE5:fT^ ^i^T^S. ffiift/NVPX^ 
H, W I NDOWffi^L (ggW I NDOWttJ73#S 

h> cd^#«, sbkhissi lcD^xn^f^m^ssT^ 
*- -f > t& o T#-f x 3 -f ;p 8 tiidffr* 7 o s w 

ltSW3^7, SW2*^>i^CoT/p'fX3-r;i/ 
8CD>tSf*^tt$nT^0. Jfc-Jk?'- 1 2 b CDA2J 
Hgft^nt^S. Rl!iA°;i/XS4^H«i:^:-pTl 3 0 
Znmc^tzQk. WI NDOWitSTj^H (fifiWI 
NDOWffi*/4tL) SWUX SW2^7, 

SW3^t>^j:i9; S W 1 fCOftaftofctf'f A n -f 
SflHP ^SaSBfcffi***-;!/^- 1 2 b^m^Stl-So 
[0 0 9 8] H15tt, *f6^»C«t*n— K • 7>d — 

». niicD^ig^jiitfeLT, smaKi ik^ib 

SSI 7CDftt3DfC, K«jIhI?S2 *^1J-> 

•7)v*-)v h* hiss i 2 msmm.ms.^itm^ 1 3 cd« 

to Die, *£M#§§2 2*«ii5ft. ^^tc^HSSl 

[0 0 9 9] ^CD^figlCJ;to«, |g»lHlS82 1 (C«tST 
^^o.x— ^ 3 C0RSft/t;l/X«, ^©5^—7^—75*5 
OXCBHSnT^T. JB»I1ISS2 1 CDA-JUX«JICDI| 
ffifiiSriSS-rsciiJcJ;^. 7^^3.x-^ 3cDtaiea 

[0 10 0] H16tt. T^iX-^ScDft^lCft^ 
fc, *K*<oi^lffliliiaift»**T«r»s. Hi6i:*^ 
T» 1 03CDD — K, Sfc«7>D-h* V)b99b) tz 
B-rSRHfflttttO. 7 5#T^>S„ 016 (A) tt. 7 
^^^.X-^SCDlHlteftft. 016 (B) Ii7^al 
-^3CD^j$S*^LTti-S= 016 (C) tt. 

R®j[hIS§2 1CDR16®BE^*LT*5 0. C1CD^«#M 

[Oioi] ^to(c«t0, #-rxn-f;i/8CD^«BE 



* 

tt. mi 7 (A) t'^Tct^t'^oTt^o £©«•&. 

[0 10 2] ;i©gg»|ElSS2 1 ©BBMftEt#-f 
tt, 017 (B) \Z^T£?\Z. TZT-i-X.-? 3(Dft 
ttJEtt, «*He«&1 5lCJ:otil 7 (C) \Zjjk-T£o 

*<lt. its, TWfcjfcananifcfc 

CO 1 0 3] H18il *»WK«t*D-K • T>n- 

13 0it 3>^^ hX^-hXHy^ (CSS) #a 
*«fflUTt>*. d^T. CSS3fSW>»&tt. — «fc 

z.<Dtztb. jR-f*3-f;P©a2fi*a&fMl, 

ol, *^Hj^csS^©^X^^«{C3SfflSn-5 

[oio4] BiK:^ir>T, aaf^^fstaon 0 

[0 10 5] <I©7^j.x— ^3(1 0^©J;5tC, 

[0 10 6] S&lc, iBJBftx-f X^S«3 0«. 6 
fMMJSfc:, 'Vy FX^-f^SrO&L^Xi^ a±K 
»±*ns«BfT?, Uh7? hl*KttiHIXU7*»J« 

t5css < /->css^*, mm.=r 4 7,5 2 3.v>nm 

=f 4 7.9 2 a©F»3JfffliJ'M6]/&>oT©gHlji£:CS S V— > 
C S ST*Mt5XH7/t3 C5&^tt€>nT^-5. 
[0 10 7] J£U©#£fi£tt. 0 2 6IC^Ufcft*©CS 
S^^fflLfca^^X^SSl atTO©MT 
#jt|;^JKcfc5j&§w^X;7£IB3 0\Z&^T 
tt. iffiTJ'fal-i' 3(4. -t©#-fX3-f^8*», 
T^n-X— ^^UIhISSI 1 tc J; 0 PWMBi^tl^ <t: 




4#gi§¥8-63920 



SSttSftTHS. £ ?>(3. m% : T4 7.9 2\t. =E-9 1 

^X^gilOll y"479®&m : £—9 1 9 ©i& 
tbEUSl 8 SMATVS. ®S>IeIB&1 ltt. »S 

L-<tt. Mv-l laS:WbTi30. fBETftJ:^ 

[0 10 8] Cl(7)-y->yjU*-;i/KlHl8Sl 2©£B7Jffi^ 
tt. 3SS«JE¥^kIiig§ l 3f3<i:0. ^i^fc^tifclg. 

m&wzsitLT. mmzMfflm&3 4tcA*$n 

$^>(c»Sb<«. it>:7>*— ;uh*(Hi?Si 2 ©£B 
^fa^tt. ^SHBET^blHliS 1 3 £MT«#[e1S§ 1 5 
\Z^Z.t>tLZ,&0\ZffifiL?Z>Z\iirfT'2, zwmft® 
S&15£rf)-LT. ftfittffiS 2 «tLT. ffiffllolB 3 4 K 

6^e»<7DS*^B«ffiS 3*sA^snxv^-5„ 
[0 10 9] ft. -hte^i&lHlSS 1 1 tctt. ^IgtsISSl 7 
fr£#J;Ltt^iSE&l kHz©«^5*A7J 
±IE$iJffll[5l8S3 4d^©til*<a^A^^n^„ 

ftmmn 7 "*>:/jm«-;h*bki 2 

iCfcA73$tl, U->7>#c— )VV<D9-4 3.>9'9Uy9 

[0 110] HKKjEQSS 1 ltt. fSigtalSSl .7*6«^t: 
SO'^T, MSSlkHz, tBfiO. 5VO/^7iJI 

0. fWii'fCiSU h^^7 <*£>t;:tt7>n-F 
K»*EE;&«a- 72^a.x-^3 att, 

tt. WttTlHl^fttcKjt^ttS. 

[0111] £©$&. -tt->7 F ;^— ;1/H[hISSi 2©+t-> 

2 a 0, 797-3LJL-93 avmifc 

mmizitMLtzMmmztf, 1 2 b {c ct 0 . 

;U K1hI!S 1 2^?,©ffi73fl;ffitt> SflMffi¥^blHlK 1 
3{'=t0¥^b$nfc«. SSKBfcHUKl 5»CctoT 
«^$tlT*J^lElifS3 4»C. feB«JIS 2iLTA*$ 
^©$iJffll|El?S3 4tt. «»|il?§l 5^6©A73* 

ES2j, ^mm^-zf^ 1 6 iCct-pTig^^nfc** 

fiBttffiS 3 itfc^L. ^©^^»[Hl?§ 1 1 \Z74 
-F/XyirT*. cniCiO. »Ul5lKl ltt. /WX 
©^zL-x^-^^b^-fr. 7^^iX-37 3 a<&RlfS 
©jiSTa > h n— JUTS. 

[0112] ft. f?«^«ct*(cj:oiE#tr«ag*«*&-rs 

^ tWT-gtz < tz-otzMG;, IMf-fXi'gf 3 Ott. 
^^-f 2 a©®!iBCcfc^Tfg£-r5j&g«;>j£y 

[0113] wt. mmz^xm\><m^o mm® 

?S1 ltt. fiajx.ttH^'J-vv ! ^£EffiffijVCMn>ho 
— 7—X$>0. ffl$L&lkHz, HffifflO. 5V, ^3. 
-tV-5 0%©/t;px«EE!CJ:0. 7^?ai-^3 



m 

3 a«R l^ftlClslibU mw)nK&*yc>Lgiz\$, 

[Oil 4] ^^TTi7^iX— ^3©Ki#tC#ofc. 

J: 0 EI 3 ~0 4 Sffiffl UT*g*©l$|IIM&fl*BMIi-r 
[0 115] COafeMSWCiSHTfc, 1 HJOP — * 

7©p$«. 7^fai-^ 3 a<D&mm\z)tmistzmm 

7KW©RM&JB»S1 30tfsKI?W>y7-l 2aS 
3ifc. IIf^Xi?gI3 0H D->^7-12a 

©Rjfejii£&£#-r x a -f ;p 8 ©Rt^&^fi: bxfg- 

[0 116] d© e t5{cUT-^>7 p ;l/^-;Uh , [El8Sl 2 

&&«ee (04 (a) ) tLTffi^sn, ji^«jE¥^ 

ftllgSl 3{C.fci9¥^k$n (04 (B) ) . «#0SS 
1 5K«fcoTffi»Iffi (04 (C) ) IC«JftanT«fP 

ieisS3 4tcA^$n. unicfcOffiB^-^fliriE^n 

•5. 

[0 117] dW*^fc®e*ffttT^^rLX-^3 a 

-i ?7<Dmgi.T'(7-t7mm\zm^tc&wjmm&i 4 om 

[0 1 18] £©$><h. ^ne.©jgs*ffi> fiSlE 
«, MUfSIIS 3 4 £T#!Htt7— ^JP l 6 fc»j£;£ftfc 

mmmiiitm^n. ^<Dmmz£Q. ftmuiiB3 4ft>& 

[0 119] ^ntCd;t3T>P-K CJ h^i? h) B# 

1 4 Omm/s <DmmElTT'&mZ-&2>£vlZ, Ti7^ 

'Vy h'X^'f ^7(D*Pfe^>iJDji^l 0 GOTK&Scfc 
TZ^zli:—? 3 a<Dm%hffl'ffltf'iyt>n2>. 
[0 12 0] £©16*. 7-A5*tXh7/t3 cKj&L 
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'Jh7f hW*7l/fct«l:tt, U HOW 
Jfi*»60WfM*^-1"7- 1 1 aTH-SIU. U h5i7 h»j 

[0 12 1] Sfc. ±j£<Z>01 8©IU£0iJT«, 8§— © 

t mmo mmmfc-vT 7 ^- a x- ^ s«»rr -5 * 
^fco^T&^fca*, 01 9ic^-r«t5t, kwjuissi 
1 s^niaiss 1 7 <D^fe o \z. mmm& 2 1 

1 3©f^b9t:i, SJ£i£#g§2 2£^tt-g>J;3KLTfc 
[0 12 2] d©^fCj:n«. ffii&|e]j&2 1 iCiST 
OfcfcS^SftTlvr. IM&0882 1 

BEtt*mrr*itK«j:o. 77^^-7 3<nmm 
[0123] a 1 ©aflfiflraa. -y->70u*-;p 

KEB&l 2©m^m^«, 3Sm*J£¥^t:lE]S§ 1 3 \zii 

t)¥^tsnfc«. iismmtLT. ©j^fmss 1 4 ic^- 

*.<B>tt5 title, ^@8S1 5£tf-LTft@«EES 2 
£l/r«WIIII6l 4KAASftT^5. T^E^^. ^\-y 
KX^f y©a^^X^2»C*fTS> P-H-T>P 
- K ©&<Z))£g£:ttT& < , p— H • 7>p— Hffi«t> 

[0 12 4] Lfrbfc^£>, -^-y HX7i'^Ol^T>{ 
X^2tc*fT^«?il€:KlhT^fcii)tC«. -t-OjaSftJS 
©*£43 vita* 6, P— h* • 7>P— Kg 
02 Ofc5S-r«i:-5Kffi««!ffll*«ll5bT«J«UT 

msififemm^2 3\zt<oz\^n^^oizm^n^>o 
[0125] g.tz. 01 s<Dmmw\z&\,->T*>, m&u 
mt&wttmt.&mftK&fTisT^&ifi. 02 nz^-r 

[0 12 6] i/i@2 ORt^0 2 1 ©JISg0lJi:^-n^-*n 
*tJtbT0 2 2&tf0 2 3»C^TJ;5C ®»I0?S1 1 

Rt>*^ig0ss 1 7 rofU) 0 mmm^ 2 1 s 
tzv>7°)\s*-)i h*0gs 1 2 ja*«£E¥^b@!S 1 

3©«^0(C, «BEM»§§2 2 5r^(t^J;5(CLTfc«l; 

[0 12 7] 0 2 4«> *«WOS6fc»tt*H««l* 
SITUS. ^CDHS£0*J{C*5UT, 01 8OH5g0iJ«i:|o| 



# 

[oi2 8] z<Dmi<Dmmmm®&4 i«. jff^t< 
mmtttt-*? 1 9©ffii!j[Hjs& 1 8 fcra-*«±ic^ 

co^tl^fe^ *%B^«ziti{c:PS?>-r. P AM (Pu 
Is Amplitude Modulation ) W^Sx^rjgffl LTTi'fa 

[0 13 0] £fc±i£<7)#li®0iJ<Z)#lS£0iJT«> Wif 
E8^tVX?2 a«|5JgtCj;oTfg£-r3j&g«;>J 

[0 13 1] $e.lC, IJLLOTllJSWC&tAT, 7^?a 
X-* 3 a©IS»l$iJffll(Hl?S^ra-»««C±lc:^Ufc* 

Ki)SiJfflllElSS4 1, 4 5©^g&fr£^-*.<£>nsJ:3 
lcLTfcJ;^o ^JglHlSS 1 7 \z£.Z>/VV7.nm.V> 

m&ikt^ztz. isi!j*ijffliiHiss4 1, 4 somm^ 
m^^^^ofzLx^j:^ z*>\z. mwm& 1 4 , 

3 4lci:-g)Kl!jl5ig§ 1 1, 3 i^v»7^ — hV\*^^©^: 
ffi«i$iJfflllHlSS4 1, 4 5©^gP^^K^T#?> 

[0 13 2] 

A*-y^-T-5J:oic^LfcCCiT. D-F, 7>o-FB# 
CD'Ny FX^-f yo'rj Xt7\ztt-$-%u — F» 7>o— 

Faaea*. d-k, 7>a-\^zmm<Dti.^m&&rf\z 

u— F • 7>n-h7,cf,W:U hf^^t^T^ 

"So 

[0as©faf*^ittw] 

[01] *5BWlC«kSD— F • 7>0-Hgl©^-0 
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[0 2] 01©aiS5^X^£IBK:fclt£7£'3 1 iX- 

[0 3] 01 ©^TVX^SBK&ttSziWXrn^ 

[04] 01©^5 i ^X^geiC*5WS-y->^7jv- 

[05] HlCHIf-f T.^SBlC&tt-S'N-;/ FX7< 

y ©miic x ^ icw LTm\s.jj&)<D&mmm. t . 

[0 6] 01©^m^^X^SfilC*5tt^^-y FX7-T 
[0 7] *B"Sfc«fcSn-F • 7>D-Fgi©I-0 

*MW*«uw£Ay£««x x ^SBo«ifigS:^-r0T' 

[0 8] H7©KiWM»@»OlJ->^'J>yi3IS©JBl 

[09] m7<Dwmfflffl®&<D-*y>zfv>>f®&<D®fc 
[010] m7<Dmw>fflm\B\&o-y->7*)>?\Bim<Dm 

[01 1] 0 7<Dffi«j$iJfflHeI?S(©-y->7'U>yi5I8S(D^ 

3coiifig^-r0T?a&^>. 

[012] 011 <Dmmmw®&<D-*>zfv >y@s§© 
[013] m7<Dmwipymmm<D^->^u>ifmm<D^ 
[014] 013 <Dwm%imm&<D-y->zfv >^m^<n 

[01 5] *»WCiSP-H '7>a-Pifi0f= 

[016] 01 SWJESM^^X^^BlciDlt^T^^-rL 

[017] 01 5©^^^- X^gBlCiJlj-^^-rxn 

[018] #^fc<£3n-F • 7>a-Fgfi©SgE3 
©3Ofi0iJ*fi*i^««»5V X^B©#f/&£^-r0 

[0 19] ^BJ^Sn-F • 7>n-FgB©igE 
©ISMWfcfi^i&A/iEaaTV Xi7gB©#tf££*-r0 

[0 2 0] *5!BJ{C«t^o-F • 7>D-F^BCDm7^ 



[132 1] &mWlz£2>n-F • 7*>P- K^B©fft-fc 
[02 2] *%BJ{CJ;-&D-K • 7>o-KSlO^A 
[02 3] #%BJtCcfc£D-F • 7>D-KSi©^A 
[024] #589!K:J:&ci— H • T>P-K^«©m+ 

[02 5] f*©7>^D-T-f>yHOO-(J • T 

T#4«0Tab-5o 

[0 2 6] ftfcOCSS^fc^Lfca&t^***? 
fi<Z>— #J£^-T£«!0T&-5o 

[0 2 7] 01 2CDSS^^Xi7g«(C*3t-t^>P-K, 

[02 8] 01 2(7)®^^Xi7SBtCt5ftSU h^^7 
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